We study totally umbilical screen transversal lightlike submanifolds immersed in a semi-Riemannian product manifold and obtain necessary and sufficient conditions for induced connection  on a totally umbilical radical screen transversal lightlike submanifold to be metric connection. We prove a theorem which classifies totally umbilical ST-anti-invariant lightlike submanifold immersed in a semi-Riemannian product manifold.
Introduction
It is well known that the geometry of lightlike submanifolds of semi-Riemannian manifolds is different from the geometry of submanifolds immersed in a Riemannian manifold since the normal vector bundle of lightlike submanifolds intersect with tangent bundle making it more interesting to study. The general theory of lightlike submanifolds of a semi-Riemannian manifold has been developed by Duggal-Bejancu [1] and Kupeli [2] . Totally umbilical CR-submanifolds of a Kaehler manifold with Riemannian metric were studied by Bejancu [3] , Deshmukh and Husain [4] and many more whereas, totally umbilical lightlike submanifolds of semi-Riemannian manifolds of constant curvature was investigated by Duggal-Jin [5] and totally umbilical CR-lightlike submanifolds of an indefinite Kaehler manifold were studied by Duggal-Bejancu [1] and Gogna et al. [6] . In [7] , B. Sahin initiated the study of transversal lightlike submanifolds of an indefinite Kaehler manifold and investigated the existence of such lightlike submanifolds in an indefinite space form. These submanifolds in Sasakian setting were studied by Yildirim and Sahin [8] . As a generalization of real null curves of indefinite Kaehler manifolds, B. Sahin [9] introduced the notion of screen transversal lightlike submanifolds and obtained many interesting results. In this paper, we study totally umbilical screen transversal lightlike submanifolds of semiRiemannian product manifolds. This paper is arranged as follows. In Sections 2 and 3, we give the basic concepts on lightlike submanifolds and semi-Riemannian product manifolds needed for this paper. In Section 4, we study the integrability of distributions involved in the definition of totally umbilical radical screen transversal lightlike submanifolds and obtain necessary and sufficient conditions for induced connection  on totally umbilical radical screen transversal lightlike submanifolds to be metric connection. In Section 5, we prove a theorem which shows that the induced connection  on a totally umbilical ST-anti-invariant lightlike submanifold is a metric connection under some conditions. We also prove a theorem which classifies totally umbilical ST-anti-invariant lightlike submanifold immersed in a semi-Riemannian product manifold.
Preliminaries
We follow [1] for the notation and fundamental equation for lightlike submanifolds used in this paper.
is called a lightlike submanifold if it is a lightlike manifold with respect to the metric g induced from g and radical distribution RadTM is of rank r, 
Denote the projection of TM on by P. Then, by using (2.1), (2.3)-(2.5) and the fact that
From the decomposition of the tangent bundle of a lightlike submanifold, we have 
(2.9)
where BV and CV are the tangential and transversal parts of FV respectively.
Semi-Riemannian Product Manifolds
Let (M 1 , g 1 ) and (M 2 , g 2 ) be two m 1 and m 2 -dimensional semi-Riemannian manifolds with constant indices q 1 > 0 and q 2 > 0 respectively. Let
, and
be the projections which are given
We denote the product manifold by
where
, where denotes the differential mapping. Then we have 
, where F is called almost Riemannian product structure on 1 2
, that is, F is parallel with respect to . 
Totally Umbilical Radical ST-Lightlike Submanifolds
In this section, we study totally umbilical radical STlightlike submanifolds of a semi-Riemannian product manifold. We first recall the following definitions from [9] . Proof. From (2.3) and (3.2), a direct calculation shows that
from which our assertion follows. 
Taking inner product of (4.4) with FN for any
and using the fact that F I  , we get
From (2.7), (4.1) and (4.5), we have
Thus, our assertion follows from (4.6). It is known that the induced connection on a lightlike submanifold immersed in a semi-Riemannian manifold is not a metric connection. In view of this, it is interesting to see under what condition the induced connection on a totally umbilical radical ST-lightlike submanifold is a metric connection. The following theorem gives the geometric conditions for the induced connection to be a metric connection.
Theorem 4.7. Let M be a totally umbilical radical ST-lightlike submanifold of a semi-Riemannian product manifold M . Then the induced connection  on M is a metric connection if and only if for 0
Using (2.3), (2.5), (2.8), (2.9) and (4.1) in (4.7), we obtain
Taking tangential components of the above equation and then using (4.1), we arrive at 
Considering the tangential components of (4.8) and using (4.1), we arrive at
from which our assertion follows. Lemma 4.9. Let M be a totally umbilical ST-lightlike submanifold of a semi-Riemannian product manifold
, from (2.6) and (4.1), we have
, then from (4.9) we infer that Moreover, if 0.
, then due to non-degeneracy of , we have
which proves the assertion. For the induced connection of a totally umbilical radical ST-lightlike submanifold in semi-Riemannian product manifolds to be a metric connection on   tr TM , we have: Theorem 4.10. Let M be a totally umbilical radical ST-lightlike submanifold of a semi-Riemannian product manifold M . Then  is a metric connection on if and only if X has no component in
Proof. For and , using (2.2), (2.5), (2.9) and (3.2), we get
where , 1 and
. Using (4.1) and (4.10), we obtain,
Thus our assertion follows from (4.11) and Theorem 2.3 page 159 of [1] .
Theorem 4.11. Let M be a totally umbilical radical ST-lightlike submanifold of a semi-Riemannian product manifold M . Then
for all 1 2 Proof. For any 1 2 , using product structure on M , we get , , , 
Taking inner product of (4.13) with
Now, from (2.3) and (4.1), a direct calculation shows that
Using (4.15) in (4.14), we get   
Totally Umbilical ST-Anti-Invariant Lightlike Submanifolds
In this section, we study totally umbilical ST-anti-invariant lightlike submanifolds immersed in a semi-Riemannian product manifold. First we recall the following definition from [9] . Taking inner product of (5.2) with FY for , we obtain
